In conclusion, 10 weeks of treatment with a high daily dosage of nedocromil sodium did not improve pulmonary function, airway responsiveness, and clinical symptoms. The number of withdrawals, all due to exacerbations, was significantly greater in the placebo group than in the nedocromil sodium group. Longer trials will be necessary to determine whether nedocromil sodium reduces the frequency of exacerbations and the decrease in pulmonary function, eventually leading to a better quality of life in patients with COPD.
This work was supported by a grant from Fisons Plc, Phar- Subjects were asked to return to the clinic on three occasions at the same time of day, having fasted from midnight. Each study day was separated by at least 24 hours and on each occasion a baseline cough challenge was performed to ensure that cough sensitivity had not altered between study days. Fifty five minutes after the baseline cough challenge subjects received, in a randomised double blind protocol, the study medication consisting of pine oil, air, or menthol. The menthol treatment also contained eucalyptus oil, the purpose of which was to solubilise the menthol and also to enhance the organoleptic properties of the product. The study was approved by the local ethical committee.
MATERIALS

Inhalation device
Each treatment was administered via the SmithKline Beecham inhalation device deiean age picted in fig 1. Each of the larger channels cent re-contained a cylindrical wick (7 mm x 22 mm) made from cellulose acetate fibre which was impregnated with the materials under test. The smaller channels were unfilled and served to allow the passage of a quantity of unaromatised air such that the final concentration, as estimated by gas chromatography at a flow rate of 6 1/min, was approximately 20 sg/l for menthol and 200 jsg/l for cineole (the principal component of eucalyptus oil).
Test formulations
The materials impregnated onto the wicks were (1) The two primary end points to be analysed were the reduction in the number of coughs after dosing compared with the number of coughs at the two non-treatment time points (the first and last cough challenge), and the area under the cough response curve -that is, the total number of coughs on each day. Unlike other common cough treatments such as dextromethorphan and codeine, which are thought to act centrally, the mechanism of the antitussive action of menthol is probably localised to the airways. The cooling sensation which is felt with administration of menthol has been ascribed to stimulation of cold receptor nerve endings.4 This may be analogous to the hot sensation generated by the pungent extract of red peppers (capsaicin). Capsaicin has been found to alter sodium flux through small afferent C fibre neurones by binding to specific cell membrane receptors.' These neurones then depolarise leading to generation of action potentials and the perception of irritation which is expressed in the oropharynx as a hot sensation and in the airways as cough. Whether menthol has a similar specific site of action is at present unclear, but it has been postulated that menthol exerts its effects by interfering with the calcium conductance across the sensory neuronal membrane.6 In the airways menthol has been shown to stimulate laryngeal cold receptors in the absence of cold air with no effect on laryngeal mechanoreceptors.7 It is an interesting observation that two compounds which alter sensory perception in opposite directions in the oropharynx have similar opposite activity on the cough reflex.
